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Background: Pancreatic neuroendocrine tumors are typically solid neoplasms but in very rare cases present as
cystic lesions. The diagnosis of cystic tumors in the pancreas is extremely difficult and the use of endoscopic
ultrasound and fine-needle aspiration might be helpful in the work-up of patients with cystic neuroendocrine
tumors in the pancreas.
Case presentation: A 78-year-old Caucasian man was admitted with a history of epigastric pain. Laboratory tests
were normal. The patient underwent transabdominal ultrasound, computed tomography and magnetic resonance
cholangiopancreatography demonstrating an unclear cystic mass in the head of the pancreas. The patient was
referred for endoscopic ultrasound. Endoscopic ultrasound showed a hypoechoic lesion (42 × 47 mm) in the head
of the pancreas with regular borders and large cystic components. The main pancreatic duct was normal without
any connection to the cystic process. The lesion underwent fine-needle aspiration (22 Gauge). Cytological examination
demonstrated cohesive groups of plasmacytoid cells staining positively for synaptophysin and chromogranin A, which
is suggestive of a neuroendocrine tumor.
Conclusions: Differential diagnosis of cystic lesions in the pancreas is very difficult with conventional radiology, such as
computed tomography and magnetic resonance imaging. This unusual case with a pancreatic cystic neuroendocrine
tumor highlights the clinical importance of endoscopic ultrasound in the work-up of patients with unclear lesions in
the pancreas.Background
Pancreatic cystic lesions pose a major challenge to clini-
cians. Due to increased use of cross-sectional abdominal
imaging, cystic lesions in the pancreas have become a
common incidental finding [1]. More than 60% of pan-
creatic cystic lesions are neoplastic [2]. In fact, neoplas-
tic cysts constitute about 15% of all neoplasms in the
pancreas [3]. Neoplastic cysts in the pancreas include
intraductal papillary mucinous neoplasm, mucinous
cystic neoplasm, solid-pseudopapillary neoplasm, ser-
ous cystic neoplasm, ductal adenocarcinoma with cys-
tic degeneration and cystic neuroendocrine tumor [4].
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proved visualization and tissue sampling are possible.
Herein, we describe a case with a cystic neuroendo-
crine tumor in which endoscopic ultrasound facilitated
final diagnosis.
Case presentation
A 78-year-old Caucasian man presented with epigastric
pain. He was otherwise healthy except mild hypertension
and asthma and laboratory tests were normal. Transab-
dominal ultrasound revealed a suspicious lesion in the
head of the pancreas measuring 4 cm. A subsequent
abdominal contrast-enhanced computed tomography
depicted an unclear lesion as a mass (4 × 5 cm) with
heterogeneous attenuation containing both solid and
cystic components without signs of bile duct or pancreatic
duct dilatation although engagement of the superiorral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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Figure 2 Endoscopic ultrasound image revealing a cystic lesion
with regular well-demarked borders in the head of pancreas.
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resonance cholangiopancreatography did not add further
diagnostic information and the patient was referred for
endoscopic ultrasound. Endoscopic ultrasound demon-
strated a hypoechoic lesion measuring 42 × 47 mm in the
head of the pancreas with regular borders and large cystic
components (Figure 2). The diameter of the pancreatic
duct was normal and there was no morphological connec-
tion between the process and the pancreatic duct. Both
the cystic and the solid components of the process
underwent fine-needle aspiration (22 Gauge) (Figure 3).
The fluid from the cystic component had low viscosity
and contained normal levels of carcinoembryonic anti-
gen (<1 μg/l) and amylase (2.5 μKat/l). Cytological
examination of the aspirate from the solid component
showed cohesive groups of plasmacytoid cells (Figure 4),
staining positively for synaptophysin and chromogranin
A (Figure 5), which are highly specific markers for neu-
roendocrine tumors [5]. Ki-67 index was less 2% making
this a G1-type tumor but the engagement of the super-
ior mesenteric vein made surgery non-optional and the
patient received palliative chemotherapy.
Discussion
Neuroendocrine tumors account for only 1-2% of all
pancreatic neoplasms and less than 10% of all neuroen-
docrine tumors are cystic, which makes cystic neuroen-
docrine lesions very rare [6]. The mean age at diagnosis
is 53 years and there is no evident gender predilection
[7,8]. Most cystic neuroendocrine tumors in the pancreas
are non-functional and the diagnosis is usually made inci-
dentally or secondary to mass-dependent symptoms, such
as abdominal pain, nausea or weight-loss, as was the
case in our patient. Except for neuroendocrine microa-
denomas, all neuroendocrine tumors are considered toFigure 1 Abdominal computer tomography showing the lesion
in the head of the pancreas.have malignant potential and should be considered for
surgical resection [9,10]. However, identification of cys-
tic neuroendocrine tumors in the pancreas with conven-
tional axial imaging, such as computed tomography and
magnetic resonance imaging, is extremely difficult [11].
Differential diagnosis includes simple cysts, other cystic
neoplasms, pseudocysts and adenocarcinomas with cystic
degeneration.
Endoscopic ultrasound coupled with fine-needle aspir-
ation has enabled not only the detailed examination of
pancreatic cystic lesions but also cytological, biochemical
and immunocytological analysis [12]. A previous report
by Kongkam et al. [6] could not identify any unique endo-
scopic ultrasound finding in cystic neuorendocrine tumors
although others have suggested that cystic neuorendocrine
tumors exhibit more frequently a thick wall compared
to mucinous cysts [12]. Anyhow, the most importantFigure 3 Endoscopic ultrasound image showing the fine-needle
aspiration (22 Gauge) of the cystic tumor. The tip of the needle
is in the cystic component of the lesion.
Figure 4 The lesion underwent fine-needle aspiration and
cytological examination revealed cohesive groups of
plasmacytoid cells.
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to obtain tissue and fluid samples from the cysts. Several
studies have shown that endoscopic ultrasound-guided
immunocytology with staining for neuroendocrine markers,
such as synaptophysin and chromogranin A, is an accurate
method to establish the diagnosis of cystic neuroendocrine
tumors [6,11], which was key to diagnosis also in the
present case. In our patient, the cyst fluid levels of car-
cinoembryonic antigen were normal. Elevated levels of
carcinoembryonic antigen in cysts are a useful marker
of mucinous cysts [13,14] and it is therefore interesting
to note that numerous previous studies have reported
that cyst fluid levels of carcinoembryonic antigen are
usually low in cystic neuroendocrine tumors [15,16].Figure 5 The lesion underwent fine-needle aspiration and
revealed positive immunocytological expression of chromogranin
A in the plasmacytoid cells.Conclusion
This unusual case with a cystic neuroendocrine tumor in
the pancreas underlines the clinical impact of endoscopic
ultrasound in the work-up of patients with unclear lesions
in the pancreas.Consent
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